Introduction ! Menopausal complaints are a frequent phenomenon in patients with breast cancer. They are triggered or, respectively, intensified not only in the course of primary or adjuvant chemo-or antihor-mone therapy for younger women bur also by antihormone therapy for postmenopausal women. According to literature data about 40-50 % of all breast cancer patients suffer from postmenopausal symptoms.
Introduction: Postmenopausal symptoms in breast cancer patients undergoing antihormone treatment lead to high drop-out rates from the therapy. From the therapeutic point of view, methods of both conventional and complementary medicine are concerned. Interactions are being discussed in cases of natural substances. However, they are also relevant for conventional medical substances. The aim of this analysis is to answer the question as to what extent potential interactions are taken into account in clinical studies and reviews on supportive therapies. Materials and Methods: Clinical studies and reviews were identified by means of a systematic search and analysed with regard to the consideration of potential interactions. Results: Altogether 46 clinical studies and one Cochrane review were found. Among the 35 studies on conventional drug therapies, 5 (14%) took possible interactions into account. Among the 17 studies on complementary medicine, there were 2 (11.7 %) such publications. The Cochrane review did not mention interactions. Discussion: For future studies in which interactions cannot be excluded, a strategy to control for their clinically relevant consequences should be developed. The present authors suggest that the use of survival and recurrence data as secondary endpoints, also for studies on purely supportive therapies, is a reasonable approach. The resulting considerations for study routines are listed thematically. The most disturbing symptoms thereby are hot flushes, mood fluctuations and fatigue. This leads in a not negligible number of patients to poor compliance or even to termination of the therapy. For antihormone therapy statistics show that up to 50 % of the patients do not hold to the recommended therapy duration of 5 years, whereby the grey zone is assumed to be very large [1] [2] [3] [4] . Unfortunately it is also possible that this has a negative effect on the prognosis for the patients. Accordingly, informing the patients about the possibilities of the respective supportive therapies and their practical application is of particular significance for the therapeutic success. In such situations, the patients may also express the wish for a "natural" therapy. In the past years the attention of oncologists has been directed towards the interaction potential of, above all, phytotherapeutic agents [5] . Well known and commonly used substances are St. Johnʼs wort or grapefruit juice. Interactions between drugs or also with nutritional supplements may be based on their different mechanisms of action. Best known are the influences on pharmacokinetics exerted by the action of cytochrome P 450 enzymes (especially CYP 450 3A4, but also Pgp and in gynaecological oncology 2D6). These interactions have an impact not only on the first-pass metabolism but also on the formation of active metabolites. The effects can vary widely from patient to patient and depend, among others, on the individual enzyme constellations as well as on other confounding factors such as additional co-medications, nutrition, etc. Further interactions are possible via the direct action on the same target structures in the cell (receptors, molecules in the signalling chains), as well as in the surroundings of the receptors. The bioavailability of drugs can result from influences on transport molecules as well as direct chemical interactions. The latter mechanism is well known for pH shifts in the gastrointestinal tract or for the direct chemical interaction of two molecules such as, e.g., bortezomib and catechins from green tea [6, 7] . However, potential interactions are, of course, not limited to complementary medicine, but also are involved in the substances of conventional medicine. Every 4th tumour patient is endangered by interactions between chemotherapy, supportive therapy and/or drugs for co-morbidities [8] . Accordingly in studies on new drugs, increasingly comprehensive lists of drugs and natural substances that should not be consumed during the study period are being compiled. Known preclinical and clinical, especially pharmacological, data on interactions provide the basis for the exclusion of drugs. For patients undergoing adjuvant antihormone therapy the question of interactions is of particular importance as this is a curative situation and, simultaneously, a possible negative influence may only be detected later when, probably, a connection with drug causing the interaction can no longer be demonstrated. At the same time the occurrence of metastases means an incurable and ultimately fatal situation for a great majority of the patients. Thus, the target of a supportive therapy in breast cancer is to avoid the hormone withdrawal symptoms induced directly by the antihormone therapy without reducing the antihormone action on the tumour cells. Especially in cases of receptor-positive tumours, care must be taken that the supportive therapy does not lead to an improvement of the menopausal symptoms by directly or indirectly triggering a hormone or hormone-like activity.
Zusammenfassung
The aim of the authors is to analyse to what extent in the past years clinical studies on supportive therapy for menopausal symptoms that have been induced by an adjuvant therapy for breast cancer have taken the topic of potential interactions into account.
Material and Methods

!
From a Medline search (search day: 2012-03-31), we extracted all articles on clinical studies or reviews and meta-analyses on symptom control for menopausal complaints in patients with breast cancer. Our search strategy is presented in Box 1. The search was limited to articles that were available as full texts. Besides Medline, the Cochrane library was used regarding reviews on supportive therapies for breast cancer. Articles on purely psycho-oncological procedures including behavioural therapy and physical activity as well as methods such as Tai Chi, Qigong and Yoga were excluded from the start, since therapeutic interactions probably do not play an essential role in these processes.
Search strategy and terms used to identify publications
MeSH terms search:
1. breast cancer Direct keyword search:
1. hot flushes 2. vasomotor symptoms 3. menopausal symptoms 4. osteoporosis 5. tamoxifen 6. letrozol 7. anastrozol 8. exemestan 9. fulvestrant 10. ( [2] or [3] or [4] or [5] ) 11. ([6]or [7] or [8] or [9] [13] or [14] ) Limits: clinical study, review, meta-analysis; language: English On the basis of the title and abstract, we checked whether the article presented a controlled clinical study on supportive therapy for menopausal symptoms or, respectively, a corresponding review or meta-analysis. Subsequently the article was analysed as to whether the topic of interactions was recognisably taken into consideration. Two criteria were applied for this: 1. Does the article contain an argumentation taking the topic into consideration? And has a possible interaction already been excluded with certainty during the study planning on the basis of unambiguous published data? 2. When an interaction cannot be excluded with certainty: was the measurement of parameters that were suitable to answer questions about interactions (survival data: disease-free survival and overall survival) planned and documented? 3. When 1 or 2 was not fulfilled: were considerations on possible interactions included in the discussion?
4. In addition, we checked whether the documented side effects were suggestive of possible interactions.
Results
!
Altogether between 1994 and 2010, 45 clinical studies (references [9-56]) on menopausal complaints in patients with breast cancer and one Cochrane review were published. Except for 4, all were published in journals that can be assigned to the field of conventional medicine. Articles on complementary therapeutic procedures such as phytopharmaceuticals, vitamin E and acupuncture also appeared in part in oncological journals with high impact factors (Journal of Clinical Oncology, Annals of Oncology). A survey on the topics and number of articles in which a specific substance was tested is given in l " Table 1 and Fig. 1 .
Altogether conventional drug therapies were tested 35 times in controlled studies. In 5 articles (14 %) the possibility of an interaction and thus a negative effect on the antihormone therapy was discussed (2 studies on tibolone, 1 each on gabapentin, paroxetine and megestrol acetate 
Discussion
!
Altogether, the topic of interactions was taken into consideration in merely 7 of the 45 articles, and there was no difference in frequency between articles on conventional and complementary medicine.
It could be expected that the consideration of interactions would have increased after the interactions of St. Johnʼs wort became known. However this is not the case, either in conventional supportive therapy or in complementary medicine [8] .
It cannot be assumed from this lack of consideration in the articles that the topic was indeed ignored by the authors, rather they may have made such considerations while planning the study and then dismissed the possibility of interactions for the chosen test substances. The latter argumentation is, however, unlikely since conventional substances that are metabolised via CYP 450 3A4 or CYP 450 2D6 Fig. 1 Due to the fact that in some studies different substances were being compared in two active study arms, the total of studies exceeds 46. Venlafaxine is superior to clonidine as treatment of hot flashes in breast cancer patientsa double-blind, randomized study.
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Venlafaxine vs. clonidine; venlafaxine significantly better and thus possess a potential for interactions were tested in the studies. One such example is the studies on paroxetine with initially positive evidence of efficacy in regard to the primary endpoint and formulation of corresponding therapy recommendations. The question of safety first arose later and the corresponding recommendations were revised [57, 58] . For all studies on supportive therapy, irrespective of whether they come from the field of complementary medicine or conventional therapy, a prior clarification of possible interactions should be undertaken. Neither for conventional nor for complementary medicine should a lack of side effects and interactions be proposed in the absence of an exact analysis. For ethical reasons the performance of a study is only justifiable when 1. interactions can be excluded with certainty or, respectively 2. when this is not possible and/or also cannot be confirmed by further preclinical research, intensified precautionary measures should be undertaken for the participating patients.
In every case, suitable parameters such as survival and recurrence data should be required as secondary endpoints even for studies on purely supportive therapies, although this may need a longer follow-up period and thus longer time to achieve publishable results with higher study costs or, respectively, influence the approval of a new drug. For the case of highly unlikely interactions, a minimal requirement must be that a follow-up is undertaken and that as soon as data become available they are published and presented so that renewed scientific discussion and control of the approval may take place. Here, if necessary, innovative models such as cooperation with clinical cancer registers should be considered.
In studies on new drugs, increasingly comprehensive lists of drugs and natural substances that should not be consumed during the study period are being compiledalthough this facilitates the performance of the study, the later implementation in healthcare reality becomes more difficult and, possibly, may even endanger the safety of the patient when these restrictions are not followed. Although the latter increases for the study participants in this process, the gaps in knowledge and the danger of later interactions outside of the study increase subsequently for patients treated in clinical routine outside of the studies. This restrictive procedure also strongly reduces the number of patients who may later be eligible for the therapy. The question is how can we avoid this dilemma? There is certainly doubt that confirmed interactions with clinical consequences must be excluded. On the other hand it is the clinical relevance that we must take into considerationnot every impact on an enzyme in the laboratory leads to clinical relevance. In these cases measurements of serum levels of the drug may provide useful hints. Unchanged levels, however, do not exclude other types of interaction (e.g., in the tumour cell). Thus, in cases of doubt only an analysis of survival parameters can lead to important deductions. For the practicing physician it is important to have a good knowledge of the various therapeutic possibilities for hormone withdrawal symptoms in patients with breast cancer. It is also worthwhile to be aware of the good data concerning non-drug procedures such as physical activity, relaxation processes and cognitive movement exercises (Tai Chi, Qigong and Yoga).
Facit for Practitioners
! Hormone withdrawal symptoms are a frequent occurrence that leads to premature therapy termination by many breast cancer patients. Therapeutic substances of both conventional and complementary medicine are currently available. In both fields, drug interactions must be expected. This question is often not considered in clinical studies so that the prescribing physician must acquire additional information. A primary attempt with non-drug procedures such as physical activity, relaxation processes and cognitive movement exercises (Tai Chi, Qigong und Yoga) is a recommendable option for many patients.
